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An electrical insulating cap formation is disclosed. The elec-
trical insulating cap formation includes a strip of material and
a plurality of electrical insulating caps carried thereon in a
row, in which intervals are provided between each, or groups
of two or more, of the electrical insulating caps.
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ELECTRICAL INSULATING CAP
FORMATION

This application is the U.S. National Phase of International
Application Number PCT/GB2010/001583 filed on Aug. 20,
2010, which claims priority to Great Britain Application
Number 0914699 4 filed on Aug. 21, 2009.

This invention relates to an electrical insulation cap forma-
tion foruse particularly, but not exclusively, in manufacturing
groups of three heat shrinkable electrical insulating caps for
use in electrical motors.

It is known to provide heat shrinkable insulating caps for
insulating electrical components, such as crimped connec-
tions to magnet wires within electric motors, or thermal
switches used within motor windings.

Such caps are made from tubes which are wound from a
combination of different polymeric films provided in strips.
The formed tubes are cut into small pieces, before one end is
closed by flattening an end of the tube and welding it together,
or heat forming it into that shape.

With this construction the caps have electrical and
mechanical properties which are difficult to produce by other
means. For example, by forming the tubes from different
films the resulting caps can have a modified polyamide inte-
rior layer and a heat shrinkable polyester outer layer. As such
a high temperature heat shrinkable modified polyamide cap
can be produced, which is also capable of absorbing insula-
tion varnishes during the manufacture of an electric motor,
and hence has high dielectric strength at high temperatures.

However, this manufacturing method results in separate
caps, which are difficult to handle in the large numbers which
are often used in manufacturing. In particular, each cap has to
either be fitted manually to a crimped connection, which is
time consuming, involves high labour costs, and can result in
repetitive strain injuries, or the caps have to be fed into an
automatic assembly machine using a vibratory bowl feeder or
the like to orientate them correctly, which adds cost and
complexity.

It is known to provide a formation of electrical or mechani-
cal components arranged in rows and in a particular orienta-
tion, which can be fed into a manufacturing process. Such
formations can be formed by connecting the components to
one another, or by affixing them to a carrier component such
as a strip of material. For example, GB1140457 in the name of
Associated FElectrical Industries Limited, shows apparatus
comprising strips of material with electronic components
mounted in a particular orientation thereon using an adhesive,
which are delivered continuously into an automatic place-
ment machine for mounting them on printed circuit assem-
blies. Another example is shown in WO2008142159 in the
name of Rennsteig Werkzeuge GmbH, in which a row of
metal crimp connectors are formed in a strip, and are fed into
a machine which automatically separates them from the strip
for further use.

However, it is not possible to readily affix the above
described types of electrical insulating caps to a strip of
material in any of the known ways, nor is it possible to
manufacture them in a continuous row.

In particular, due to the form of the closure of the cap it
would be difficult to reliably attach them to a strip of material
using an adhesive. What is more, the known adhesives used to
attach components to a strip are damaging to the environment
and leave residues which are unacceptable in some motor
applications, such as hermetic compressors. With regard to
forming components in a row, this is only possible when the
components are constructed form a homogeneous material,
as is the case with metal crimp connectors. Caps constructed
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from wound tubes so they possess the above described
desired properties cannot be formed in a row during their
fabrication.

The present invention is intended to overcome some of the
above problems.

Therefore, according to the present invention an electrical
insulating cap formation comprises a strip of material and a
plurality of electrical insulating caps carried thereon in a row,
in which intervals are provided between each, or groups of
two or more, of the electrical insulating caps.

The present invention provides solutions to a number of
problems. In particular, the present invention includes a for-
mation of electrical insulating caps which can be fed continu-
ously into an assembly machine, which does away with the
need for machinery to handle, orientate and feed separate
parts into such an assembly machine.

In addition, the electrical insulating caps can be formed
into particular separated groups on the strip of material,
which groups may have a specific purpose when separated
from the formation. For example, a row of three caps arranged
in the same orientation can be used for insulating the three
grouped crimped connections to magnet wires used in an
electric motor. Currently such grouped connections of wires
are manually fitted with electrical insulating caps separately,
and the group is then inserted into the windings of the motor.
The use of a single component comprising three such caps
would significantly reduce construction time, labour costs
and the occurrence of repetitive strain injuries. The formation
of the invention could comprise a plurality of such three cap
groupings, ready to be separated and used.

The intervals provided between each, or groups of two or
more caps serve a number of purposes. Firstly, where the
formation is to be fed into an automatic processing machine,
the caps will need to be separated from the formation for use,
and this will usually be achieved with a cutting tool. By
leaving an interval between the caps this can provide suffi-
cient space for the cutting tool to operate without damaging
the caps. The same may be true when the formation is to be cut
up manually.

The second reason for the interval is to allow for a section
of'the strip of material to perform an additional function along
with a cap or group of caps separated from the formation. For
example, where groups of three caps are used to insulate the
crimped connections to magnet wires in an electric motor, a
section of the strip of material in the interval can be retained
onone or both sides of the group, and used as a barb or the like
to assist in the insertion of the connected wires into the wind-
ings of the motor. Likewise, if individual caps are separated
by intervals on a strip of material, when they are cut into
separate pieces they can become a component comprising an
end cap with tabs extending out of one or both sides, which
may have a number of uses, as referred to above.

It will be appreciated that cutting of individual or groups of
electrical insulating caps from the formation is something
which can be performed by the manufacturer of the forma-
tion, to achieve end components for shipping, or the cutting
can be performed by customers who purchase the formation.

The electrical insulating caps can be carried on the strip of
material in any way. For example, they could be affixed to the
strip of material at a midpoint thereof, or even adjacent their
open ends. However, preferably the electrical insulating caps
each can each comprise a tube with a closed end section
comprising a flattened section of said tube welded together,
and the end sections can be carried on the strip of material.

The electrical insulating caps can be arranged at any ori-
entation to the strip of material as required, for example at 45
degrees thereto. However, in a preferred construction the
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electrical insulating caps can each comprise a lengthwise
axis; the strip of material can comprise a lengthwise axis; and
the electrical insulating caps can be carried on the strip of
material with their lengthwise axes substantially normal to
the lengthwise axis of the strip of material.

In a preferred construction the end sections of the electrical
insulating caps can be welded to the strip of material. This can
be achieved with an ultrasonic weld, or a heat activated weld.

In one construction the end sections can be welded to the
strip of material with the same weld which forms the closed
end section. This arrangement reduces the number of con-
structional steps.

Preferably the electrical insulating caps can be heat shrink-
able. The invention includes heat shrinkable electrical insu-
lating caps of any material, including simple moulded items
made from a single body of insulating material for example
rubber or any appropriate plastics material, but preferably the
electrical insulating caps can be formed from wound poly-
meric films, like the advantageous type described above.

In one construction the strip of material can be provided
with readable position markings at pre-determined positions
in relation to the electrical insulating caps. Such readable
position markings can be used by a machine to precisely
locate the formation, and therefore one or more of the elec-
trical insulating caps carried thereon, which may be of use
during cutting of the formation as described above, or later
during orientation of separated caps prior to, or during fitment
to another item. The readable position markings can comprise
any marking which could be machine readable, including
indicia applied to the strip of material, or openings formed in
the strip of material, either of which can be used with an
optical reader. Alternatively the markings could be a physical
shaping of the strip of material which could be read by a
motion sensor or the like.

The strip of material could also be provided with score
lines at pre-determined positions in relation to the electrical
insulating caps, which could assist in the cutting or breaking
apart of the formation.

Where a long formation of numerous individual or groups
ofelectrical insulation caps is produced, it must be effectively
packaged for transportation and storage. It would not be prac-
tical to form the formation into a roll, so in one construction
the strip of material can comprise a plurality of folds substan-
tially normal to its lengthwise axis, and each fold can be in the
opposite direction to the last. As such, the formation can be
folded up in a neat zigzag arrangement.

In another embodiment of the invention the formation can
be provided with a barb feature which extends in the direction
of'the lengthwise extent of the caps. To facilitate this the strip
of material can comprise a height, which is greater than the
lengthwise extent of the end sections. As such, the strip of
material can comprise a wing portion which extends over at
least a part of tubular sections of the electrical insulating caps,
and the strip of material can be formed such that an outer edge
of'said wing portion is spaced apart from said tubular sections
of the electrical insulating caps.

This construction provides an effective barb for securing
caps separated from the formation in the windings of an
electric motor, as such separated caps can be pushed into the
windings end section first, and once inside the wing portion
can act to prevent the removal of the caps therefrom.

Preferably the formation can be provided with such a barb
feature on both sides thereof, which further improves the
ability of caps separated from the formation to be secured in
position in the windings of an electrical motor. Therefore, the
strip of material can be folded along a line substantially
parallel to its lengthwise axis, and end sections of the electri-
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cal insulating caps can be disposed inside the strip of material
with a first section of the strip of material extending over a
first side of said end sections and a second section of the strip
of material extending over a second side of said end sections.

The first and second sides of the strip of material can
comprise a height which is greater than the lengthwise extent
of'the end sections. As such, the strip of material can comprise
first and second wing portions which extend over at least a
part of tubular sections of the electrical insulating caps on
opposite sides thereof. The strip of material can be formed
such that outer edges of the first and second wing portions are
spaced apart from said tubular sections of the electrical insu-
lating caps on opposite sides thereof.

The strip of material in this construction can be formed
with folds which facilitate the spacing of the outer edges from
the caps. Alternatively, the strip of material can simply be
formed from a resilient material which adopts this position by
virtue of being placed over the caps.

The invention can be performed in various ways, but six
embodiments will now be described by way of example, and
with reference to the accompanying drawings, in which

FIG. 1 is a perspective view of an electrical insulating cap
formation according to the present invention;

FIG. 2 is a side view of the electrical insulating cap forma-
tion as shown in FIG. 1;

FIG. 3 is a side view of a first product of the electrical
insulating cap formation as shown in FIG. 1;

FIG. 4 is a side view of a second product of the electrical
insulating cap formation as shown in FIG. 1;

FIG. 5 is a side view of a second electrical insulating cap
formation according to the present invention;

FIG. 6 is a side view of a product of the electrical insulating
cap formation as shown in FIG. 5;

FIG. 7 is a side view of a third electrical insulating cap
formation according to the present invention;

FIG. 8 is a top view of a fourth electrical insulating cap
formation according to the present invention;

FIG. 9 is a side view of a fifth electrical insulating cap
formation according to the present invention;

FIG. 10 is a perspective view of a product of the electrical
insulating cap formation as shown in FIG. 9;

FIG. 11 is side view of a sixth electrical insulating cap
formation according to the present invention; and

FIG. 12 is a perspective view of a product of the electrical
insulating cap formation as shown in FIG. 11.

(In the following description like components in the six
different embodiments of the present invention are given the
same reference number.)

As shown in FIG. 1, an electrical insulating cap formation
1 comprises a strip of material 2 and a plurality of electrical
insulating caps 3 carried thereon in a row, which in this case
comprise a plurality of groups 4 of three heat shrinkable
electrical insulating caps 3. Intervals 6 are provided between
each group 4 of the caps 3.

The caps 3 are formed from different polymeric films
wound into a tube, which is then cut into pieces. The caps 3
have a closed end section 5, which comprises a flattened
section of said tube welded together. As is clear from FIGS. 1
and 2, the caps 3 are carried on the strip of material 2 by their
end sections 5. The caps 3 comprise a lengthwise axis, and
they are carried on the strip of material 2 normal to a length-
wise axis of the strip of material 2.

The strip of material 2 is constructed from a plastics mate-
rial, and the caps are ultrasonically welded to it. The caps 3 are
welded to the strip of material 2 with the same weld which is
used to form the closed end sections 5.
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The formation 1 is produced during an initial manufactur-
ing stage, which includes the winding of the tube for the caps
3, its cutting into small pieces, and the simultaneous closure
and mounting of those pieces on the strip 2 with ultrasonic
welding. Formation 1 is a short piece shown for illustrative
purposes, but in practice formations like this would be manu-
factured which measure in meters or tens of meters in length.

Such formations can be shipped in this configuration for a
customer to deal with as they see fit. For example, these
formations can be fed continuously into an automatic cutting
and mounting machine, which cuts the strip of material 2 in
the intervals 6, and then mounts the resulting separate three
cap groups on waiting three wire crimped connections to
magnet wires for use in an electrical motors. A machine can
hold the formation 1 by the strip of material 2 during the
feeding process, which ensures the caps 3 are not damaged.

Alternatively, the formation 1 can be cut either manually or
automatically into the three cap groups, which can then be
mounted manually to prepared three wire crimped connec-
tions to magnet wires for use in electrical motors.

In either case, the intervals 6 are of sufficient width to allow
for the ready automatic or manual cutting of the strip of
material 2 without causing any damage to the caps 3.

The formation 1 can be cut into pieces in different ways.
FIG. 3 shows a possible product 7 cut from the formation 1,
which comprises a group 4 of three caps 3, which is produced
by cutting formation 1 into pieces at a midpoint along each
interval 6. The product 7 is suitable for placement and shrink-
ing on a three wire crimped connection to magnet wires like
those described above.

As the formation 1 was cut at a midpoint along each inter-
val 6 to produce product 7, sections 8 and 9 of the strip of
material 2 extend out of either side of the product 7. These
sections 8 and 9 can serve as tabs for use in automatic or
manual manipulation of the product 7. In addition, the sec-
tions 8 and 9 can also serve as barbs, or another locating or
mounting feature, for use in affixing the product 7 to another
item, for example when inserting it into the windings of an
electrical motor.

FIG. 4 shows as alternative product 10, which is the same
as product 7, but without the sections 8 and 9. This product 10
can be formed by cutting the strip of material 2 of formation
1 at the beginning and end of each group 4 of caps 3. This
configuration may be preferred in some circumstances.

It will be appreciated that products 7 and 10 can also be cut
from formation 1 by the manufacturer, and shipped in that
configuration. Such an arrangement may be preferred when
the products Tor 10 are for manual mounting to three wire
crimped connections for use in electrical motors, and the
customer has no automatic cutting facility.

FIG. 5 shows a second electrical insulating cap formation
11 which is the same as formation 1 above, except that the
strip of material 2 carries individually separated heat shrink-
able electrical insulating caps 3. The formation 11 can be used
in the same ways as formation 1 described above, but where
individual electrical insulating caps 3 are required, as
opposed to groups of three. Again, the formation 11 can be
shipped in long strips for feeding into automatic cutting and
mounting machines, or for manually cutting and mounting, or
the formation 11 can be cut up during the initial manufactur-
ing stage and shipped in that configuration.

FIG. 6 shows a possible product 12 cut from the formation
11, which is produced by cutting formation 11 into pieces at
anend point of each interval 6. As such a section 13 of the strip
of material 2 extends out of one side of the separated cap 3,
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which can be used to carry the cap 3 automatically or manu-
ally, and it can also serve as a locating feature like a barbora
weld platform.

FIG. 7 shows a third formation 14, which is the same as
formation 1, except that readable position markings 15 are
provided on the strip of material 2 at mid points along the
intervals 6. The markings 15 comprise a punched hole in the
strip of material 2, and they are intended to be used with an
automatic optical reading device. The markings 15 can be
used by a machine to precisely locate the formation 14, and
therefore the groups 4 of caps 3 carried thereon, which may be
of'use during cutting of the strip of material 2, or later during
orientation of separated caps 3 prior to, or during fitment to
another item.

In addition, the strip of material 2 is also provided with
score lines 16 which allow the strip of material 2 to be more
readily cut or broken apart, either automatically or manually.

The markings 15 and score lines 16 are mere examples of
the type and positioning of such additional features which
may assist in a secondary manufacturing stage.

FIG. 8 shows an fourth formation 20 which is the same as
formation 1, except that the formation 20 comprises folds
normal to its lengthwise axis, each of which is in the opposite
direction to the last. As such, the formation 20 can be folded
up neatly in a zigzag arrangement for ready transport or
storage.

FIG. 9 shows a fifth formation 21, which is the same as
formation 1, except that the strip of material 22 is double
sided and provided with advantageous barb features. FIG. 10
shows a product 23 of the formation 21, which is produced by
cutting formation 21 into pieces at a mid-point along the
interval 6. The construction of the strip of material 21 is best
understood by reference to FIG. 10.

The strip of material 22 is folded along a line 24 substan-
tially parallel to its lengthwise axis, and end sections 5 of caps
3 are disposed inside the strip of material 22 with a first
section 25 thereof extending over one side of the end sections
5, and a second section 26 extending over the other side of the
end sections 5. Therefore, the strip of material 22 does not
merely carry the end sections 5 on one side thereof as with the
embodiments described above, rather it is folded on itself and
envelops the end sections 5 of the caps 3.

As is clear from FIG. 10, the first and second sides 25 and
26 of the strip of material 22 comprise a height which is
greater than the lengthwise extent of the end sections 5, and as
such first and second wing portions 27 and 28 are provided,
which extend over part of tubular sections 29 of the caps 3.
The strip of material 22 is formed from a semi-rigid plastics
material, and as such outer edges 30 and 31 of the first and
second wing portions 27 and 28 are spaced apart from said
tubular sections 29. The outer edges 30 and 31 are forced out
like this by the shape of the part of the caps 3 which is
disposed inside the strip of material 22.

As with the embodiments described above, the weld which
closes the end sections 5 is the same weld which fixes the end
sections 5 to the strip of material 22. The strip of material 22
is placed over the end sections 5, and an ultrasonic weld is
applied to the exterior thereof, which acts to weld all the
material together.

As referred to above, product 23 was formed by cutting the
interval 6 at a mid point thereof, so sections of the strip of
material 22 extend out of either side of the product 21. This is
necessary in this case to prevent damage being caused to the
caps 3. Cutting of the folded strip of material 22 serves to
flatten it, and if this were performed too close to the caps 3,
they could also be flattened and therefore damaged. As above,
the product 23 can be cut from a formation during the first
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stage of manufacture, or formations can be shipped to a cus-
tomer for them to cut them, or to feed them into automatic
cutting and/or mounting machines.

The product 23 is intended for use with the three grouped
crimped connections to magnet wires in an electric motor.
The product 23 can be pushed into the windings of the motor
end sections 5 first, during which action the wing portions 27
and 28 will tend to be forced against the caps 3, then once
inside the windings the wing portions 27 and 28 can unfurl to
an extent and serve to hold the product 23 in position.

FIGS. 11 and 12 show formation 32, which is like forma-
tion 21, and product 33 which is like product 23, except that
the strip of material 34 has a different shape. In particular,
rather than abutting against the caps 3, the wing portions 35
and 36 are each provided with two folds 37 and 38 in opposite
directions, such that they extend out and over the caps 3.

The above described embodiments can be altered without
departing from the scope of claim 1. For example, in alterna-
tive embodiments (not shown) the electrical insulating caps
are carried on the strip of material at points other than at their
closed ends, including at a midpoint thereof, and adjacent
their open ends.

In other alternative embodiments (not shown) the electrical
insulating caps are arranged at other orientations to the strip
of material as required, including at 45 degrees thereto.

In another alternative embodiment (not shown) a formation
is provided with a barb feature on one side only. The strip of
material comprises a height greater than the lengthwise extent
of the end sections of the caps, and the strip of material
comprises a wing portion which extends over part of the
tubular sections of the caps.

Therefore, the present invention provides a formation of
electrical insulating caps which can be fed continuously into
an assembly machine, which does away with the need for
machinery to handle, orientate and feed separate parts into
such an assembly machine. In addition, the present invention
also provides a formation of electrical insulating caps which
can be cut up to provide products specifically adapted to suit
a particular requirement, for example a row of three caps for
insulating the three grouped crimped connections to magnet
wires used in an electric motor. In addition, the provision of
the interval between the caps allows for products to be pro-
duced which are provided with manipulation and/or locating
tabs or barbs extending from them, which can further enhance
their functionality.

The invention claimed is:

1. An electrical insulating cap formation comprising a strip
of' material and a plurality of electrical insulating caps carried
thereon in a row, wherein the electrical insulating caps are
formed into separated groups on the strip of material, in
which each group comprises two or more of the electrical
insulating caps, and in which the groups are separated by
intervals between the groups.

2. An electrical insulating cap formation as claimed in
claim 1 in which the electrical insulating caps each comprises
a tube with a closed end section, in which the closed end
section comprises a flattened section of tube welded together,
and in which the end sections of the one or more electrical
insulating caps are carried on the strip of material.

3. An electrical insulating cap formation as claimed in
claim 2 in which the electrical insulating caps each comprise
a lengthwise axis, in which the strip of material comprises a
lengthwise axis, and in which the electrical insulating caps
are carried on the strip of material with their lengthwise axis
substantially normal to the lengthwise axis of the strip of
material.
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4. An electrical insulating cap formation as claimed in
claim 3 in which the end sections of the one or more electrical
insulating caps are welded to the strip of material.

5. An electrical insulating cap formation as claimed in
claim 4 in which the end sections are welded to the strip of
material with the same weld which forms the closed end
section.

6. An electrical insulating cap formation as claimed in
claim 1 in which the electrical insulating caps are heat shrink-
able.

7. An electrical insulating cap formation as claimed in
claim 1 in which the electrical insulating caps are formed
from wound polymeric films.

8. An eclectrical insulating cap formation as claimed in
claim 1 in which the strip of material is provided with read-
able position markings at pre-determined positions in relation
to the electrical insulating caps.

9. An electrical insulating cap formation as claimed in
claim 8 in which the readable position markings comprise
indicia applied to the strip of material.

10. An electrical insulating cap formation as claimed in
claim 8 in which the readable position markings comprise
openings formed in the strip of material.

11. An electrical insulating cap formation as claimed in
claim 1 in which the strip of material is provided with score
lines at pre-determined positions in relation to the electrical
insulating caps.

12. An electrical insulating cap formation as claimed in
claim 3 in which the strip of material comprises a plurality of
folds substantially normal to the lengthwise axis of the strip of
material, and in which each fold is in the opposite direction to
the last.

13. An electrical insulating cap formation as claimed in
claim 3 in which the strip of material comprises a height, in
which said height is greater than the lengthwise extent of the
end sections, in which the strip of material comprises a wing
portion which extends over at least a part of tubular sections
of the electrical insulating caps, and in which the strip of
material is formed such that an outer edge of said wing por-
tion is spaced apart from said tubular sections of the electrical
insulating caps.

14. An electrical insulating cap formation as claimed in
claim 13 in which said outer edge of said wing portion is
greater in length than an inner edge of the strip of material,
such that first and second ends of the strip of material are
angled in relation to the lengthwise axes of the one or more
electrical insulating caps.

15. An electrical insulating cap formation as claimed in
claim 3 in which the strip of material is folded along a line
substantially parallel to its lengthwise axis, in which the end
sections of the electrical insulating caps are disposed inside
the strip of material with a first section of the strip of material
extending over a first side of said end sections and a second
section of the strip of material extending over a second side of
said end sections.

16. An electrical insulating cap formation as claimed in
claim 15 in which the first and second sides of the strip of
material comprise a height which is greater than the length-
wise extent of the end sections, in which the strip of material
comprises first and second wing portions which extend over
at least a part of tubular sections of the electrical insulating
caps on opposite sides thereof, and in which the strip of
material is formed such that outer edges of the first and second
wing portions are spaced apart from said tubular sections of
the electrical insulating caps on opposite sides thereof.

17. An electrical insulating cap formation as claimed in
claim 16 in which said outer edges of the first and second
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wing portions are greater in length than the folded part of the
strip of material, such that first and second ends of the strip of
material are angled in relation to the lengthwise axis of the
electrical insulating caps.
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